It is a well-established result that immigrants upon their arrival in the United States are in better health condition with respect to their American counterpart and that such advantage erodes over time. In this paper, following Giuntella and Stella (2016), we intend to study if such assimilation might be heterogeneous not only for different arrival cohorts but also for different unhealthy behaviors. To do so we focus on the assimilation of two unhealthy behaviors: binge drinking and cigarette consumption. For binge drinking we show that more recent immigrant cohorts arrive in the US with a higher probability of being binge drinker and experience a faster assimilation in terms of increased consumption of alcohol and an increase in the probability of consuming alcohol over daily guideline. On the contrary smoking assimilation is less pronounced. Both earlier and later arrival cohorts report lower smoking rates, although such health advantage decreases with time spent in the US. These results shows that there is indeed heterogeneity in the assimilation of unhealthy behaviors for American immigrants, which are more at risk of assimilating alcohol consumption rather than smoking habits from natives.
Introduction
Although immigrants in the United States are still relatively small in absolute term, representing roughly 12.5% of the entire population (Grieco et al., 2012) , they are growing far more rapidly than the native-born population. According to Kandel (2011 Kandel ( ) "between 2000 Kandel ( and 2008 , the foreign born contributed 30% of the total U.S. population increase and almost all of the prime 25-54 working age group increase". This large and increasing presence of immigrants highlights the importance of monitoring, among other measures, their health condition. A large immigrant population may increase the pressure to the health care system, for example, related to specific health care needs connected to immigrants' cultural heritage and habits (Borjas and Hilton, 1995, Romero-Ortuno, 2004 ).
When considering the primary impact of immigration on health care there is a wide spread public view such that immigrants are frequently blamed to raise health care costs and to represents an increased burden on the health care system, especially on native taxpayers. However, empirical evidence shows that immigrants, upon arriving in the US, are younger and healthier than their American counterparts and less likely to utilize health care (Goldman et al., 2006) . Such evidence is conventionally defined as "health immigrant effect".
Interestingly upon their arrival immigrants, are healthier than both their population of origin and natives in the host countries, but their health deteriorates as they spend time in the hosting country (Akbulut-Yuksel and Kugler, 2016, Antecol and Bedard, 2006) . For example, (Akbulut-Yuksel and Kugler, 2016) show that even if immigrant children inherit a prominent fraction of their health status (e.g. body weight, asthma, depression) from their parents, the longer they remain in the US the more their health status is similar to the one of native children. Such assimilation is observed for several countries and across numerous health indicators (Antecol and Bedard, 2006, Kennedy et al., 2006) . The existing literature provides evidence that the relative advantage that immigrants exhibit upon arriving is due to self-selection and socio-cultural protection (Antecol and Bedard, 2006 , Jass and Massey, 2004 , McDonald and Kennedy, 2004 , Riosmena et al., 2013 . Unfortunately, we still know very little about the process of unhealthy assimilation and its heterogeneity across different immigrant cohorts. Shedding light on such pattern is crucial to evaluate the costs and benefits of migration, and, in particular, its impact on health care.
One of the few papers that examined immigrant health assimilation and its possible heterogeneity across different arrival cohorts is Giuntella and Stella (2016) , by applying an empirical methodology similar to the wage convergence literature (Borjas, 2015) . In their paper, Giuntella and Stella (2016) focused their analysis on the spread of obesity among US immigrants. We intend to build upon such contributions and to study if such assimilation might be heterogeneous across different health behaviors. Therefore we focus our analysis on the health immigration effect for American immigrant of drinking and smoking habits.
As in Giuntella and Stella (2016) to do so we use data from the public version of the Integrated Health Interview Survey (IHIS) from 1989-2014, to study cohort differences in the assimilation of binge drinking and cigarettes consumption among immigrants over time living in the US. We find that there are indeed cohort effects for alcohol consumption, with more recent cohorts having relatively higher rates of drinking habits and daily drinks consumes upon arrival. The results show that such assimilation increased for cohorts arriving in the 1990s. Before 1990, immigrant could expect an increase in their relative binge drinking status of approximately 3 − 4%, during the first 10 years in the US; while such assimilation effect increased to 5% for immigrants who arrived after the 1990, with a more pronounced increased for male and Hispanic immigrants.
In terms of number of drinks, later cohorts exhibit a higher daily consumption of alcoholic beverages; however, the rate of assimilation was higher for cohorts arriving in the first half of the 1990s. Such results point out to a pattern such that, on average, immigrants tend to have a higher probability of becoming binge drinker the longer they stay in the US, but consuming fewer drinks than natives do. The results on smoking habits point to an interesting pattern, which contradicts the "health immigrant effect". Immigrants maintained and actually increased their relative advantages in terms of lower smoking rates and daily cigarettes consumption once upon arriving in the US. In terms of assimilation, however, the results shows that over time immigrants are catching up with natives. In fact, immigrant in the 1990s could expect a decrease in their relative smoking status of approximately 6 − 8%, during the first 10 years in the US, however such divergence rate more than halved (2%) for immigrants who arrived after the 2000, for Hispanic and male immigrant this reduction was more pronounced. These results confirm that the dynamics of assimilation between drinking and smoking rates are different. The convergence towards American drinking habits seems to start in the home countries, since immigrants relative drinking habits advantage is decreasing over-time, and continues the longer they stay in the US; while for smoking habits immigrants' relative advantage is present and stronger over-time as they leave their home countries, however the longer they stay in the US the more they are influenced by natives' smoking habits.
A model of health assimilation
In this section we provide a sketched model of how individual might be affected by different social references, in their consumption habits. To do so we build upon the model of Reich and Weibull (2012) and define an economy composed by n individuals (with i ∈ I{1, ..., n}) and m goods (with k ∈ K = {1, ..., m}). For simplicity we assume that there exists just two goods and so each individual chooses a consumption pattern
where y i is the (current) disposable income. Individual health, h i , is determined by his consumption pattern and by his health dynamics, h i = f i (x i ), which is assumed to be exogenously given to the individual. The vectors x = (x 1 , ..., x n ) and h = (h 1 , ..., h n ) (where h j = f j (h j ) ∀j) are called the population consumption and health profile, respectively.
An individual can influence his health by choosing a consumption pattern according to the following utility function
where u i (x i ) is the utility from consumption, representing pure consumption enjoyment; while v i (h) is the component of the utility function describing the individual's i satisfaction with his own health, depending on his own and other's health. This second component of the utility function can be interpreted as health concern, with β i as the relative weight of such concern. We assume that u i and v i are continuous, that u i is strictly quasi-concave and strictly increasing in all the x; and that for any given h, v i is strictly quasiconcave in h i with an unique maximum point representing individual's i ideal health, µ i (h −i ). The individual unconstrained consumption is the consumption resulting by maximizing u i if he had no health concerns.
Such level result in the individual unconcerned health status, h o i , which is defined by
We characterize individual health accumulation as follows
where: θ ik > 0 if the consumption of good k is health-increasing, θ ik < 0 if the consumption of good k is health decreasing and θ ik = 0 if it has no health effect. In our specific example we assume for simplicity that good 1 is health-decreasing (unhealthy consumption i.e. smoking and/or alcohol consumption) and good 2 has no health effects. 1 .
Regarding health concerns we assume the following quadratic loss function
where σ i and µ i are positive and continuous functions of others' health, h −i . In this way σ i reflects how fast the individual's satisfaction with his own health decreases as her actual health deviates from its ideal one.
Thus σ i can be also referred as health sensitivity parameter, which like µ i is allowed to depend on others' health. A moderate health increase for individual with health close to their ideal creates a little effect on their utility but then the effect picks up as health deviates further from the ideal one to finally decrease as health deviates very far from the ideal.
The utility function part associated with consumption is assumed to exhibits constant elasticity of substitution (CES)
with ρ i < 1 and α i1 + α i2 = 1. Each α parameter represents the intensity of individual desire to consume each good, while ρ i is the degree of substitutability between them.
The utility function, combining all equations above, becomes
1 See Reich and Weibull (2012) for a generalization of this model to more than two consumption goods.
In order to model the health assimilation we will assume that the more the individual's reference deviate from his individual ideal health, the less the individual will be concerned by his own deviation for his ideal health.
Such that if a person is surrounded by individuals with lower health the less he will be concerned with the consequences of having a health lower than his own ideal one. Formally let individual health sensitivity, σ i to depend on others health as follows
where the first term, σ o i ≥ 0 is the i's basic sensitivity to own health while the second term represents peer effect and is decreasing as the health of i's reference peers deviates further from i's ideal, with κ representing i's sensitivity to this deviation.
Under this endogeneization the utility function becomes
Dividing the first-order condition for each of the two goods and substituting for the budget constraint gives the first order condition in only one variable, namely the health-decreasing good
The unique solution when the individual has no concern for health, σ 1 = 0, is x o i1 , which is the individual unconcerned consumption with corresponding health h o 1 = θ i1 x i1 − e i . In equilibrium for an individual living in a society with a lower average health than himself (i.e. h i > µ i (h −i )) the RHS of equation (9) is positive like the LHS implying that the factor in square brackets is positive. If we divide by that factor and express income in real term (y i = Y i /p 2 ) and p = p 1 /p 2 and express it in terms of health, we get
Proposition 2.1. Health of an individual living in a society unhealthier than himself (i.e.
decreasing in social sensitivity (κ i and γ i ) and in the preference for unhealthy consumption (α i1 /α i2 ).
Proposition 2.1 shows that if others' health is low and the individual is sufficiently socially sensitive then he may choose a consumption bundle that leads to a low own health. Intuitively the speed and magnitude of convergence will depend on the relative weight that individual has on the social component of their fitness sensitivity (i.e. γ i ) and on their sensitivity toward deviation of peer's health with respect to his (i.e. κ i ). In addition to this, such convergence, depends also on the relative taste that individual has regarding unhealthy consumption (α i1 /α i2 ) i.e. individual are allowed to have heterogeneous assimilation rate depending on the type of unhealthy good considered.
Data
We collected individual-level data from the Integrated Health Interview Survey (IHIS), which is a harmonized dataset for over 50 years collected by the National Health Interview Survey (NHIS). In this paper, we used a sub-set of the IHIS, going from 1989 to 2014, when the information on the number of years spent in the US was collected. Following similar literature (Antecol and Bedard, 2006 , Borjas, 2015 , Giuntella and Stella, 2016 and to ensure the representativeness of the sample we restricted the observations to individual aged 25-65 years that migrated to the US after the age of 18 years. We consider several dependant variables. The first two are two dummy variables coded one if the individual is a smoker or a binge drinker.
Following the guidelines from the National Institute of Alcohol Abuse and Alcoholism (NIAAA) binge drinking is defined as "... a pattern of drinking that brings blood alcohol concentration (BAC) levels to 0.08 g/dL;
this typically occurs after 4 drinks for women and 5 drinks for men". Therefore, a binge drinker is a man consuming more than 5 drinks a day, or a woman consuming more than 4 drinks. The other two variables are continuous variable measuring the number of cigarettes and alcoholic beverages 2 that the individual is consuming on a daily basis 3 . We excluded from the sample any observation with missing data for drinking, In Table 1 and 2 we report the descriptive statics for our final sample divided for men and women and stratified by ethnicity and citizenship. Native men and women have higher education attainment (13.3 years of education) with respect to immigrants (12 years); they are more likely to be married (63% for natives versus 62% for immigrants); natives are also more likely to work (especially women). Regarding drinking habits the rate of binge drinking is slightly higher for immigrants with respect to natives (11% versus 10%), mostly due to white immigrants binge drinker (13% versus 10%). Natives women have a higher probability of being binge drinker than immigrants (6% versus 2.5% and 1.2 drinks versus 0.6), such difference is more pronounced for Hispanic ethnicity (10% versus 3%). The striking finding is that native men and women have a greater chance of being smoker than their immigrant counterparts (30% versus 20% for men; 24% versus 9% for women). If we compare the number of cigarettes daily consumed, native men and women consumes a striking higher number of cigarettes with respect to natives (5 cigarettes versus 2 for men; 3 versus less than 1 for women). From Table 1 and 2 it is easy to see that such relationship are the same for all ethnic group considered.
Empirical Framework
In order too investigate cohorts' differences in the level of immigrant drinking and smoking habits upon arrival in the US and in the rate of growth of immigrant assimilation, we employ a linear probability model similar to Borjas (2015) , Giuntella and Stella (2016) . Such model allows for the presence of cohort differences in the rate of assimilation.
Following the empirical methodology from Borjas (2015), Giuntella and Stella (2016) , we consider the following model
where the unit of observation is individual i aged 25-64 years at time of the IHIS interview. In equation (1) the δ coefficient represents the effect of assimilation on the specific health behavior of interest, while the γ coefficient indicates whether upon their arrival in the US immigrants were more or less likely to engage in unhealthy behaviors with respect to otherwise similar native 5 .
As in Borjas (2015) in addition to the regression analysis we also report the relative unhealthy behavior growth rates in the first 10 years after immigration 6 . Such analysis is intended to illustrate the trends in the rate of unhealthy assimilation, by computing the extend to which the health gap between natives and 4 This is the same set of controls used by Giuntella and Stella (2016) and Borjas (2015) . 5 Since the immigrant's year of arrival is defined as the difference between the survey year and the years since migration to the US. However, given that the years since migration, in the IHIS dataset is reported as a categorical variable with five intervals (i.e. 0-1, 1-4, 5-9, 10-14 and 15+), to construct a continuous variable for the year of arrival, we used the mid point for each interval of years since migration. The interval 15+ is coded as 29 years.
6 The 10-year growth in the relative incidence of unhealthy behaviors of immigrants is calculated by computing immigrant and native incidence rates both at the time of entry, assuming it occurred at 25 years old and 10 years later.
immigrants narrowed over the first decade in the US 7 .
Result
We estimate equation (1) using ordinary least squares (OLS) of the linear probability model, using the pooled data from the whole sample. We also estimated the average marginal effect from a Probit regression, yielding similar results. Such results are available upon request. Tables 3 to 6 present the results for the various models and the different health variables considered. The upper part (panel (a)) of each table presents the immigrant arrival cohort fixed effects identifying cohorts differences in alcohol and smoking status between immigrants, at the time of their entry, and comparable American natives. The lower part (panel (b)), instead, provides the interactions between cohorts fixed effect and the number of years since migration. This part is developed following Borjas (2015) , the interactions are meant to describe the amount of convergence across different immigrant cohorts over their first 10 years in the US.
We estimate equation (1) for the whole sample (columns (1)), dividing by gender (columns (2) for male and (3) women) and ethnic origin (columns (4) for Hispanic people, (5) for White people and (6) for Black people). In this way we can analyze the rate of assimilation of a given immigrant sub-group over their native counterpart, with no base group set. We will present the results for the sample as a whole and, if present, we will describe different patter for different gender or ethnic origins 8 .
[ Table 3 Table 3 presents the results on the probability of being a binge drinker, the cohort effects are uniform, significantly negative and smaller, in absolute term, for recent arrival cohorts. These results support the evidence of the healthy immigrant effect, with recent cohorts having a higher probability of being binge drinker than the earlier ones. The initial entry level of binge drinking of immigrants who arrived before 2000 was 8% lower than that of natives, while the initial entry level of immigrant arriving between 2005 and 2014 is 6% lower than that of natives. In general, similar patterns are found by gender and ethnic groups, with the only exception of women and Black (columns (3) and (6)). While for male immigrant and Hispanic (columns (2) and (4)), by far the largest immigrant ethnic group in the US, the entry level declines from 11% to 5% and from 3% to less than 1% (although not statistically significant) respectively. In panel (b) of table 3, the rates of assimilation from the whole sample (column 1) show that the estimated coefficient are positive, increasing and significant. The coefficients increase with more recent arrival cohorts. The rates of assimilation significantly increase for cohorts arrived after 1995. Before 1995, immigrants could expect 7 To construct these interactions, we follow Borjas (2015) .
an increase in their relative binge drinking rate of 3 to 5-percentage points in the first ten years in the US.
Immigrants arrived after 1995, instead, could expect an increase of almost 5-percentage point. This increase in the rates of assimilation for the whole sample is mainly driven by Hispanic and male sub-samples (column (2) and (4)), for whom the increase is particularly pronounced. Table 4 presents the results for the number of alcoholic drinks daily consumed. On average immigrants arrived after 2000 consumed a little bit more than half a drink less per day than natives, while from 1985 to 1990 they consumed almost a full drink less. In general the results are comparable to the one for binge drinking, although the assimilation rates actually decreased for later cohorts, especially from 1995 onwards, when the increases in binge drinking assimilation was higher. This results point out to the fact that later cohorts are more prone in becoming binge drinker although consuming less alcoholic beverages (on average) with respect to natives. Such pattern could be easily reconciled with the slower economic assimilation that later cohorts have (Borjas, 2015) which is limiting their possibility to purchase higher doses of alcoholic beverages.
[ Table 5 presents the results for smoking rate. In the upper part, we notice that later immigrants cohorts are actually less likely to smoke, particularly after 1995. The initial entry level of smoking rate of immigrants who arrived before 1995 was 7% lower than that of natives, while the initial entry level of immigrant arriving between 1995 and 2014 increased to 16%. In general, similar patterns are found by gender and ethnic groups, with the only exception of Black people (column (5)) which saw a slight decrease after 1995 (from 9% to 7%)). From the lower panel of Table 5 we notice that the assimilation rates are negative and significant. This means that immigrants are actually diverging from natives' smoking rates over time, a sort of de-assimilation.
However such divergence is decreasing over time. Such de-assimilation significantly decreased, in absolute term, for cohorts arrived after 2000, prior to that time immigrants could expect to have a decrease in their relative smoking rate of more than 10-percentage point on average in the first ten years in the US. Immigrant arrived after 2000, instead, could expect a sharp reduction in this rate to less than 1-percentage point. Such general trend is mainly influenced by the rate of de-assimilation of White and male immigrants (columns (2) and (4)), for which the increase is particularly pronounced, such that it turned positive (i.e. assimilation) after 2000. This means that later immigrant cohorts arrive with lower smoking rates, but as they spent time in the US, especially if they are male and/or White, the probability of maintaining such health advantages decreases. Table 5 presents the results for the number of cigarettes consumed daily. On average immigrant arrived after 2000 consumed 2 cigarettes less than their American counterpart, while before that time less than one.
In general, the results are similar to the one for smoking rates, with sharp changes in the de-assimilation rates after 2000, similarly to the one for smoking rates, especially for male and Hispanic (columns (2) and (4)).
Conclusion
In this paper we study immigrant long-term trend of assimilation of binge drinking and smoking habits from American native. To do so we use data from the Integrated Health Interview Survey (1989 Survey ( -2014 . We find that not only there are cohort differences in alcohol consumption and smoking rates of immigrants once they arrive in the US, but also in their assimilation of such behaviors as time passes. Recent cohorts exhibit lower differences in drinking habits with respect to natives and faster assimilation. While for smoking recent cohorts report lower smoking habits, however such relative advantage seems to be decreasing with time spent in the US, both in term of smoking rates and number of cigarettes. Especially Hispanic and male immigrants are the one in greater risk of assimilating both unhealthy behaviors. Overall our results provide evidence that there is heterogeneity in how immigrants assimilate unhealthy behaviors from natives. For drinking the convergence towards American rates seems to start in the home countries and continues the longer they stay in the US; while for smoking habits immigrants' relative advantage is present and stronger over-time as they leave their home countries, however the longer they stay in the US the more they are influenced by natives' habits.
Unfortunately due to limitation in the data (e.g. country of migration, area of migration, reference peers) we can only speculate on the specific drivers behind these assimilation patterns. One possible explanation is related to social norms and peers effects toward which immigrants are exposed once they arrive in the US, with this effect being more pronounced among second-generation immigrants (Ali and Dwyer, 2009 , Gaviria and Raphael, 2001 , Powell et al., 2005 . Another possible explanation is the slower economic assimilation that new immigrants experience (Borjas, 2015) , causing them to be at higher risk of experiencing unhealthy behaviors. There is indeed space for future research is the direction of such assimilation in order to promote ways to sustain healthy behaviors among immigrant and their descendants. Standard errors in parentheses * p < 0.05, * * p < 0.01, * * * p < 0.001
